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1

BACTERICIDAL, FUNGICIDAL AND HERBICIDAL
2-(N,N-DIALKYLAMINO)-3,5-DINITROTHIO-
PHENES

This application is a coﬁtinuatio,nb.of apﬁlicatiqﬁ;’ Ser.
No. 399,216, filed Sept.- 20, 1973, now abandoned. .- :

DESCRIPTION OF THE PRIOR ART

C. D. Hurd and K. L. Kreuz, J. Am Chern. Soc., 74
2965 (1952) discloses 2-amino-3,5- dlmtrothlophene
Belgian application Ser. No. 756,977, published Oct. 2,
1970, discloses insecticidal 2-(N- arylammo) 3,5-dini-
trothiophenes.

DESCRIPTION OF THE lNVENTlON

It has now been found that 2-(N,N-dialkylamino)-
3,5-dinitrothiophenes of the formula(l)

NO,

/ \

O2N S
(1)

wherein R! and R? individually are methy!l or ethyl have
high herbicidal activity. The thiophenes of formula (I)
are also active fungicides and bactericides.

The thiophenes of formula (I) are prepared by con-
ventional procedures by the reaction of 2-chloro-3,5-
dinitrophene and a dialkylamine, as illustrated by the
following examples.

EXAMPLES

'EXAMPLE 1 — ,
2-(N,N- dlalkylammo) -3,5- dmltrothlophene

A solution of 10.4 g (0.05 mol) 2-chloro-3,5-dinitro-
thiophene, 2.3 g (0.05 mol) dimethylamine, and'5 g
(0.05 mol) triethylamine in 150 ml methanol was
" heated under reflux for % hour, cooled and filtered to
give 3.5 g of the product, m.p. 146°~148°C. Elemental
analysis for C¢H;N;O,S showed: %S, calc. 14.73,
found, 15.1.

EXAMPLE 2 —
2-(N,N-diethylamino )-3,5-dinitrothiophene

A solution of 8.9 g (0.042 mol) 2-chloro-3,5-dinitro-
thiophene, 6.2 g (0.084 mol) diethylamine and 100 ml
methanol was heated under reflux for % hour. The
reaction mixture was evaporated under reduced pres-
sure, washed with water and extracted with ether. The
ether extracts were dried and evaporated to give an oil.
The oil was chromatographed on silica gel (30% ether-
hexane eluant) to give 7.0 g of product as an amber oil.
Elemental analysis for CgH;;N3O,S showed: %S, calc.
13.05, found 13.05.

UTILITY

The thiophene compounds of the present invention
are, in general, herbicidal in both pre- and post-emer-
gent applications. For pre-emergent control of undesir-
able vegetation, the compounds will be applied in her-
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bicidal quantities. to, the environment or growth me-
dium of the vegetation, e.g., soil infested with seeds
and/or seedlings of such vegetation. Such application
will inhibit the growth of or kill the seeds, germinating
seeds and seedlings. For post-emergent applications,
the compounds of the present invention will be applied
directly to the foliage and other plant parts. Generally
they are effective against weed grasses as well as broad-
leaved weeds. The compounds are particularly effec-
tive as pre-emergent herbicides.

The compounds of the present invention can be used
alone as herbicides. However, it is generally desirable
to apply the compounds in herbicidal compositions
comprising one or more of the herbicidal compounds
intimately admixed with a biologically inert carrier.
The carrier'may be a liquid diluent or a solid, e.g., in
the form of dust powder or granules. In the herbicidal
composition, the active herbicidal compounds can be
from about 0.01 to 95% by weight of the entire compo-
sition.

Suitable liquid diluent carriers include water and
organic solvents, e.g., hydrocarbons such as benzene,

. toluene, kerosene, diesel oil, fuel oil, and petroleum
" naphtha. Suitable solid carriers are natural clays such
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as kaolinite, atalpulgite, and montmorillonite. In addi-
tion, talcs, pyrophillite, diatomaceous silica, synthetic
fine silicas, calcium aluminosilicate and tricalcium
phosphate are suitable carriers. Organic materials such
as walnut-shell flour, cottonseed hulls, wheat flour,
wood flour or redwood-bark flour may also be used as
a solid carrier.

The herbicidal composition will also usually contain
a minor amount of a surface-active agent. Such surface
agents are those commonly known as wetting agents,
dispersing agents and emulsifying agents, and can be
anionic, cationic or nonionic in character. The herbi-
cidal compositions may also contain other pesticides,
adjuvants, stabilizers, conditioners, fillers, and the like.

The.amount -of herbicidal compound or composition
administered will vary with' the particular plant part or
plant growth medium which is to ‘be contacted, the
general location of application — i.e., sheltered areas
such as greenhouses, as compared to exposed areas
such as fields — as well as- the desired type of control.
Generally, for both pre- and post-emergent control, the
herbicidal compounds of the invention are applied at
rates of 0.1 to 10 Ibs/acre, and the preferred rate is in
the range of 2 to 5 lbs/acre.

Pre-emergent herbicidal tests on representative com-
pounds of this invention were made using the following
method:

An acetone solution of the test thiophene was pre-
pared by mixing 750 mg thiophene, 220 mg of a non-
ionic surfactant and 25 ml of acetone. This solution was
added to approximately 125 ml of water containing 156
mg of surfactant.

Seeds of the test vegetation were planted in pots of
soil and the solution was sprayed uniformly onto the
soil surface at a dose of 1.2y per cm? (0.1 Ib/acre) to
33y per cm?® (3 lbs/acre). The pots were watered and
placed in a greenhouse. The pots were watered inter-
mittently and were observed for seedling emergence,
health of emerging seedlings, etc., for a 3-week period.
At the end of this period the herbicidal effectiveness of
the solutions was rated based on the physiological ob-
servations. A 0-to-100 scale was used, O representing
no phytotoxicity, 100 representing complete kill. The
results are tabulated in Table 1. For comparison, sev-




3,978,083

eral structurally related thiophene compounds were When used as fungicides or bactericides, the thio-
also tested. phenes of this invention will be formulated and applied
' TABLE I in fungicidally or bactericidally effective amounts by
conventional art methods to fungi, bacteria, or hosts

Herbicidal Effectiveness of 2,5-Dinitrothiophenes of 5 which are subject to fungal or bacterial attack. They
the formula may be combined with inert liquids and solid carriers as

' powders, solutions or dispersions. for such use.
What is claimed is:

‘ ‘ 1. A compound of the formula
NOp - 10 .

NO,
/ \ /p‘1 | / \ R}
s N s
OZN . 15 OZN S N\
R2 Ry
Dose

No. R! R? ylem? [¢] w C M P L
1 CH;, CH, 33 70 100 100 100 100 100
11 23 100 100 ‘99 100 98
3.7 7 53 90 37 100 97
1.2 0 12 50 0 92 99
2  CyHg C,H; 33 0 70 90 100 100 100
’ it 3 20 53 73 93 93
3.7 0 17 20 17 77 90
1.2 0 7 i3 13 70 72
3  nC;H, nC;H; 33 (1] Q — 0 0 —
4 nC.Hy nC.H, 33 (4] (4] 0 0 0 (4]
5 H C,H; 33 (4] 0 — V] 0 0
6 H iC3H; 33 0 0 0 V] 0 0

O = Wild Oats (Avenua fatua)

W = Watergrass { Echinochloa crusgalli)
C = Crabg (Digitaria quinalis)

M = Mustard (Brassica arvensis)

P = Pigwceed (Amaranthus retroflexus)

L = Lamt ter (Chenopodium album)

Q!

The thiophene compounds of the invention are also
useful for controlling pathogens such as bacteria and
fungi. For example, 2-(N,N-dimethylamino)-3,5-dini- 4¢ wherein R! and R? individually are methyl or ethyl.

trophene was effective for the control of fungi such as 2. 2-(N,N-dimethylamino)-3,5-dinitrothiophene, ac-
Phytophthora infestans, Alternaria solani and Erysiphe cording to claim 1. ‘

polygoni, and for the control of bacteria such as Er- 3. 2-(N;N-diethylamino)-3,5-dinitrothiophene, ac-
winia amylovora, Pseudomonas syringe and Xanthomo- cording to claim 1.
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